Introduction
Eustatic rise in sea level occurred after the last glacial maximum at about 20,000 years ago. Sea level reached its maximum height (higher than it is at present) in Japan ca. 6,500 -5 ,000 years before present, as estimated by carbon isotope dating (14C yrs BP) (Ota et al., 1990 ). This transgression is called the Jomon transgression.
During this period, seawater inundated basins that were formed by erosion during the last glacial period. Drowned valleys and small enclosed bays developed inland. Many straits opened around the Japanese islands (Ota et al., 1990) . Many authors have reported the developmental history of the Osaka Plain and its adjacent areas during the Holocene period (e. g., Kajiyama and Itihara,1972; Maeda, 1976 Maeda, , 1978 . Maeda (1976 Maeda ( , 1978 surmised that the maximum height of sea level was about 3m above present level. Kawachi Bay formed to the east of Osaka Bay at the height of the Jomon transgression (Kajiyama and Itihara, 1972) . Recently, Miyahara et al. (1999) studied sedimentary f acies and fossil ostracode faunas. They also conducted high density radiocarbon dating of molluscan shells, downcore in a single bore hole core at Kitatsumori in the Osaka Plain. Masuda et al. (2000) suggested that a peak in sea level occurred in Osaka Bay at ca. 5,300-5,000 cal yrs BP. Onodera and Oshima (1983) described the geomorphological history of the eastern Seto Inland Sea through analyses of continuous seismic reflection records, bottom core samples, radiocarbon dates and surface topography. Masuda et al. (2000) studied sedimentary facies and performed stratigraphical, high density radiocarbon dating at the same bore holes as those examined in the present study in Osaka Bay off Kobe.
Holocene marine events have strongly influenced the composition and structure of shallow marine invertebrate assemblages, including those of molluscs, foraminifers and ostracodes. Ostracoda, which is the subject of this study, is small and bivalved Crustacea. Some authors have investigated temporal changes of Holocene ostracode assemblages in Japan (Frydl,1982; Ota et al., 1985; Ikeya et al., 1990 ; Iwasaki, 1992; Kamiya and Nakagawa, 1993; Irizuki et al., 1998 Irizuki et al., , 1999 Miyahara et al., 1999; Yasuhara et al., 1999b) . Many of these studies involve ostracode assemblages in small drowned valleys, facing open coastal seas during the Jomon transgression.
Similar vertical changes of ostracode assemblages are reported. Miyahara et al. (1999) and Yasuhara et al. (1999b) studied Holocene ostracodes from bore hole cores in the Osaka Plain. On the other hand, we have examined bore hole cores drilled from the surface of the seabed off Kobe. These regions have been influenced by tidal currents from the west and fresh water from rivers to the east.
Therefore, temporal sequences of ostracodes in Osaka Bay off Kobe are assumed to be different from those in the Osaka Plain and from other small drowned valleys.
The aim of this study is to elucidate the intricate relationships among temporal sequences of ostracodes, the opening of straits and the relative sea-level changes during the Holocene period in Osaka Bay off Kobe.
II. Materials and methods
Osaka Bay is a large enclosed bay in western Japan, connected with the Pacific Ocean (Kui Channel) through the Kitan Strait to the south, and with Harima-nada Bay through the Akashi Strait to the west (Fig. 1) . Harima-nada Bay is linked with the western Seto Inland Sea (Mizushima-nada and Hiuchi-nada Bays) through the Bisan-Seto Strait to the west, and with the Pacific Ocean (Kui Channel) through the Naruto Strait to the south.
The bottom of Fig. 1 Index and locality maps eastern Osaka Bay slopes gently westward, beneath water extending to depths of 10-20m. It is covered with flood clay derived from the Yodo River and other small rivers at the eastern margin ( Fig. 1-3 ). In the western half of the bay, sand to sandy mud is transported from the Akashi Strait at the western margin and from the Kitan Strait lying to the south. Some cardons have developed around those straits (e. g., Onodera and Oshima, 1983) , where deposits range from sand to sandy gravel. We used two bore hole cores (OB-1 and OB-2) drilled by Japan Coast Guard in the western part of Osaka Bay (Fig. 1-3) . Masuda et al. (2000) reported briefly on the ostracodes from the OB-1 core. This core is situated at a water depth of are covered mainly with mud, derived from the Yodo and other rivers, flowing through eastern regions of Osaka Bay. We collected 36 samples from the marine sediments above 29.5-m core depth in OB-1 and 32 samples from the marine sediments above 32.17-m core depth in OB-2 (Fig. 2 ). An interval between samples is typically one meter, though sample spacing is reduced for selected horizons.
We initially measured the water content of all samples.
We then collected 30g of wet sediments and washed them with water on three piled mesh sieve screens (opening is 25 mesh)). We divided samples containing excessive ostracodes into workable aliquots using a sample splitter. After that, we picked about 200 specimens on each assemblage slide from specimens refers to the sum of either right or left valves of each species.
III. Sedimentary
facies and ages of study cores Masuda et al. (2000) described in detail the Holocene marine sediments above the transgressive surface (29.5-m core depth) within the OB-1 core and divided them into four sedimentary facies (Fig. 2) . We briefly mention those facies here and correlate them to those of the in OB-1 and 15.0-5.0m in OB-2. The lower part of US is composed of silt and intercalating graded bedding intervals of fine to very fine sand, whereas the upper part (at depths of 7.0-4.0m in OB-1) is entirely silt. Volcanic glasses are concentrated at depths of 11. 5-10.5m in OB-1. Masuda et al. (2000) suggest that these volcanic glasses correlate with the Kikai-Akahoya volcanic ash (K-Ah), dated at 7,300 cal yrs BP (Fukusawa, 1995) . Some molluscan species that characteristically inhabit water depths from ca. 20-250m (including Zeuxis siquijorensis, Microcirce dilecta, and Myadora fluctuosa) are found at depths of 12.0 -6 .5m in OB-1.
4.Uppermost
Clay (UC) Uppermost Clay at depths of 4.0-0m in OB -1 and 5.0-0m in OB-2 is composed of clean clay with bioturbation. Shallow-water molluscan shells (such as Theol fragilis, Solen strictus and Veremorpa micra) are recognizable in OB-1.
The lower (LM) and upper (UC) strata are mainly comprised of clay, derived from the Yodo and other rivers flowing through the eastern regions of Osaka Bay. On the other hand, the middle (MS and US) strata are composed of relatively coarse-grained sediments (well-sorted coarse silt to fine sand), discharged from the Akashi Strait to the west.
Using the AMS method, Masuda et al. (2000) conducted radiocarbon dating of molluscan shell fragments, collected at 32 horizons of the marine section in the OB-1 core. From these data, they constructed a depositional curve for OB-1. Their results indicate that depositional rates are high in LM (ca. 8mm/yr), MS (ca. 7 mm/yr) and UC (4mm/yr) facies and low in the US facies (0.9-1.8mm/yr).
Ages in calendar years before present are given for all ostracodebearing samples from OB-1 (Fig. 2) , as calculated on the basis of the depositional curve constructed by Masuda et al. (2000) . We have no data on radiocarbon dating in the OB-2 core.
IV. Biof acies based on ostracode assemblages
We identified 52 ostracode species in 56 samples (27 samples in OB-1 and 29 samples in OB-2; Table 1 ). Figure 3 shows scanning electron micrographs of selected ostracodes. All ostracodes are commonly found around Japan today except Neomonoceratina delicata, which has never been reported from contemporary Japanese bays. We carried out a conventional multivariate analysis (Q-mode cluster analysis) to group samples quantitatively. We adopted the group average method based on the overlap index of Horn (1966) (Fig. 4) . We used 31 species, each represented by more than three specimens, in any of the 39 samples containing more than 50 specimens.
By this means, five clusters were distinguished (Fig. 4) . These clusters are referred to as biofacies. Biof acies (number 285) from the middle part of LM in OB -2 . It is characterized by an overwhelming preponderance (about 89%) of the species Spinileberis quadriaculeata.
Of the four constituent species, the other three are "form M" of Bicornucythere bisanensis (Abe and Choe, 1988) , Pistocythereis bradyformis and P. bradyi.
Spinileberis quadriaculeata has been reported as a dominant species at water depths of 2-14 m. it is, however, more abundant on muddy depths of 2-7m (Ikeya and Shiozaki,1993) . It is not a dominant species in these environments in contemporary Osaka Bay, which is deeper than 8.8m (Yasuhara et al., 1999a) . Bicornucyt here bisanensis has been reported to be common at water depths ranging from 2 -16m . It is more abundant on muddy subish bays (where salinity is 20-30%0) at depths of 5-9m (Ikeya and Shiozaki, 1993) . This biofacies is interpreted as a deposit formed in an inner brackish muddy bay, shallower than about 10m during an early transgression.
2. Biofacies SM (shallow mud) Biof acies SM is composed of 11 samples. It lies in the MS facies of OB-l, and in the interval between the upper part of LM and the middle to upper part of MS in OB-2. This biofacies is characterized by the dominance of "form M" of B. bisanensis, S. quadriaculeata, P. bradyi and Trachyleberis scabrocuneata. The relative abundance of S. quadriaculeata is 23-40% in OB-1 and 11-37% in OB-2. It decreases upward in OB-2. The number of species is small: four to nine.
Trachyleberis scabrocuneata and P. bradyi are commonly found in the shallow mulls of enclosed bays (e. g., Ishizaki,1968; Yasuhara et al., 1999a) . The decrease in relative abundance of S. quadriaculeata and the increase in abundance of B. bisanensis possibly indicate an increase in water depth. This biofacies is interpreted as a deposit in an inner to middle, enclosed shallow muddy bay deeper than biofacies BM.
3. Biof acies SS (shallow sandy mud) Biofacies SS is composed of three samples (number 13 in OB-1, and numbers 134 and 144 in OB-2). This biofacies is present in the lowermost part of the US facies in both cores. Biofacies SS is characterized by the occurrence of Aurila spinifera s. l. and Trachyleberis sp., both of which are never found in underlying biofacies DM and SM. Spinileberis quadriaculeata and T. scabrocuneata are also common in this biofacies. There is a moderate number of species in SS: 16 to 22.
Aurila spinifera s.l. in this study corresponds to both forms of Aurila cymba (fine reticulate form) described by Yamane (1998) and to Aurila cf. kiritsubo (coarse reticulate form). The latter conforms to A. spinifera described by Schornikov and Tsareva (1995) . The adult specimens in the present study show the gradation from fine to coarse reticulation.
Thus, we tentatively assign them to A. spinifera s. l. Aurila spinifera s. l. is reported from sand to sandy bottoms in Hiuchi-nada Bay near the Kurushima Strait (Yamane,1998) and in Osaka Bay, where the influence of tidal currents from the Akashi Strait is felt (Yasuhara et al., 1999a) . Moreover, "form A" of B. bisanensis (Abe and Choe, 1988) occurs in this biof acies in OB-1. It is represented only by a single juvenile valve in underlying biofacies SM (sample number 236) in OB-2. Trachyleberis sp., often confused with T. scabrocuneata, is also a characteristic species in Osaka Bay near the Akashi Strait (Yasuhara et al., 1999a) . This biofacies is interpreted as a deposit formed in a sandy shallow bay under the mild influence of tidal currents. 4. Biof acies DS (deep sandy mud) Biofacies DS consists of 15 samples and covers almost the whole interval of US facies. It is characterized by a high relative abundance of A. spinifera s. l., "form A" of B. bisanensis and Trachyleberis sp. Cythere and Schizocythere species are also common in this biof acies. The ostracode number is high, especially for A. spinifera s. l. and Trachyleberis spp. The number of species reaches its maximum in this biofacies:14-31 in OB-1 and 17-27 in OB-2. Cytheropteron uchioi is present in the middle part of this biofacies (sample numbers 8-10 in OB-1; sample numbers 74-116 in OB-2) ( Table  1) .
The ostracode number of such sand-dwellers as A. spinif era s. l., Trachyleberis sp. and "form A" of B. bisanensis increases in this biofacies. Cythere and Schizocythere are reported from Zostera beds in the intertidal zones and on the open sandy shoref aces, respectively (Hanai et al., 1977 to southwestern Japan and China (e .g., Frydl, 1982; Zhao and Wang, 1988; Iwasaki, 1992; Yamane, 1998) , but is recognized commonly at water depths exceeding 30m (Zhao and Wang, 1988) . Thus, phytal species, sand-and muddwellers, or deep and shallow species mix in this biofacies. Yamane (1998) investigated the distribution patterns of recent ostracodes from Hiuchi-nada Bay, southern Japan ( Fig. 1-2 ). The ostracode "association A" of Yamane (1998) is similar to biofacies DS of the present study. It is distributed in silty sand to sand at about 16 -33m in water depth near the Kurushima Strait in the western part of Hiuchi-nada Bay ( Fig. 1-2) . "Association A" is composed mainly of dead specimens of sandy and phytal species. The specimens are thought to have been transported from intertidal and sandy shorefaces around the Kurushima Strait by tidal currents and to have accumulated in deeper regions (Yamane, 1998) . Therefore, it is possible that phytal species and sand-dwellers in biofacies DS were transported with sand from intertidal zones and shorefaces around the Akashi Strait, to the seabed at water depths of 20-30m or more, by strong tidal currents.
Biof acies DM (deep mud)
Biofacies DM is composed of 10 samples and is present in the uppermost part of the US and UC f acies. It is characterized by the dominance of "form A" and "form M" of B. bisanensis, P. bradyi, and Loxoconcha viva.
Amp hileberis nipponica, Kobayashiina donghaiensis and Krithe japonica also occur in some samples. Minor constituents of this biofacies include A. spinifera s. l., Trachyleberis sp. and phytal species, all of which are characteristic of the underlying biofacies SS and DS. There is a moderate number of species: 11-20 in OB-1, and 14 -18 in OB-2 .
All dominant species in biofacies DM have been reported from muddy bottoms. Amphileberis nipponica, Ko. donghaiensis and K.
japonica are common at water depths of more than 15-20m around Japan (e. g., Frydl, 1982; Bodergat and Ikeya, 1988; Iwasaki, 1992; Yamane,1998) . Yasuhara et al. (1999a) reported these ostracodes as characteristic species of muddy bottoms at water depths of 17.2-37.2 m in middle Osaka Bay. Then, this biofacies is interpreted as a deposit formed in an enclosed, middle muddy bay at water depths of more than 15-20m.
V. Relationships among temporal changes of ostracodes, the opening of straits and relative sea-level changes Onodera and Oshima (1983) constructed structure contour maps to show the boundary between Holocene marine sediments and underlying deposits in Harima-nada Bay, Kui Channel and Osaka Bay (Fig. 1-3) . They inferred that the Kitan, Naruto and Akashi Straits had opened when sea level reached about -60±5m, -50m, and -35m, respectively. Masuda et al. (2000) dated the base of the LM facies (i. e., the transgressive surface) of OB -1 at ca . 11,000 cal yrs BP (event (1) in Fig. 8) and placed it about 51.0m below the present sea level. At this horizon, seawater reached to the study area (OB-1). Ostracodes appear in the (sedimentological) and ostracode events detected in OB-1 core off Kobe
Relative sea-level curve (A) and depositional curve (B) are after by Masuda et al. (2000) .
C means the maximum flooding surface.
lowermost part of the LM fades in OB-2 (sample number 309). The LM fades is flood clay derived from rivers and accumulated in study sites during an early transgression (ca. 11,000-9,700 cal yrs BP in OB-1). One sample taken from the LM facies belongs to biofacies BM, characterized by inner brackish muddy bay species (Fig. 6) .
Based on the analysis of sedimentary facies and the seismic profile in Osaka Bay, Masuda et al. (2000) suggested that the MS facies is a tidal delta deposit.
Moreover, they indicated that the base of MS represents the advent of tidal currents passing through the Akashi Strait at OB-1 (ca. 9,700 cal yrs BP) (event (2) in Fig. 8) . Coarser grained silt then flowed from the west into the study sites in Osaka Bay, with the opening of the Akashi Strait. The ostracode number of inner to middle, enclosed shallow muddy bay species, characterizing biofacies SM, increased around the boundary between the LM and MS facies in OB-1 (Fig. 6) . On the other hand, the base of biofacies SM in OB-2 is situated in the upper part of the LM facies (Fig.  6) . Thus, the first deposition of coarser grained silt transported from the Akashi Strait at OB-2 is thought to have been later than that at OB-1. This may be ascribed in part to the farther position of OB-2 from the Akashi Strait.
There are slight changes to the ostracode faunas at the horizon uppermost in the MS facies, which may correspond to the lower part of biofacies SS. Aurila spinifera s. l. and Trachyleberis sp., characterizing biofacies SS and DS, first occur in sample number 14 in OB -1 (Fig . 5 and Table 1 ). They increase with height in the section (Figs. 5 and 8) . "Form A" of B. bisanensis and Callistocythere spp. first occur in sample number 13 in OB-1 (Fig. 5 and Table 1 ).
The Bisan-Seto Strait, situated between Harima-nada Bay and Mizushima-nada Bay ( Fig. l-2) , is one of the shallowest straits in the Seto Inland Sea with water depths of less than 20m in many areas. At the time of the accumulation of the US facies (ca. 8,000 cal yrs BP), sea level rose sufficiently for seawater to inundate the Bisan-Seto area (Masuda et al., 2000) . As a consequence, Osaka and Harima-nada Bays are thought to have been connected with Mizushima-nada Bay through the Bisan-Seto Strait (event (3) in Fig. 8 ). The ostracode number of A. spinifera s. l. and Trachyleberis sp. increases at the base of biofacies DS (Fig. 7) . As mentioned above, these ostracodes in biofacies DS are found only in those regions of contemporary Osaka Bay that are influenced by tidal currents from the Akashi Strait (Yasuhara et al., 1999a) . They are dominant in present-day Hiuchi-nada Bay near the Kurushima Strait (Yamane, 1998) . Therefore, we infer that the study sites were affected by tidal currents from the western Seto Inland Sea, at the time represented by the base of biofacies DS (ca. 8,000 cal yrs BP) (Fig. 8) .
After the opening of the Bisan-Seto Strait, the tidal currents from the Akashi Strait intensified with time, as the Jomon transgression continued. Such phytal genera as Aurila, Cythere and Loxoconcha, and open sandy shoref ace species such as Schizocythere spp., are common in biofacies DS. There is a rapid increase in ostracode number for A. spinifera s. 1. and Trachyleberis sp. at sample number 11 in OB-1 (ca. 6, 600 cal yrs BP), which reaches a maximum at sample number 10 in OB-1 (ca. 5,470 cal yrs BP). The percentages of these species in assemblages also peak around the horizon represented by sample number 10. The largest number of species occurs around sample number 9 (ca. 4,460 cal yrs BP) ( Fig. 5 and Table 1 ). The influence of tidal currents from the Akashi Strait reached its maximum around sample number 10 in OB-1. The maximum flooding surface occurred around the time represented by sample number 10 (C in Fig. 8 ). Many specimens of sandy and phytal ostracodes, which lived in the intertidal zone and shorefaces around the Akashi Strait, were transported with sandy sediments to deeper muddy bottoms.
In this way, a mixture of ostracode faunas gave rise to the maximum ostracode numbers and species numbers. The presence of such middle sublittoral species as C. uchioi and a peak in the ostracode number of deep mud species in sample number 10 also support this conclusion. Masuda et al. (2000) suggested that a peak in sea level occurred at ca. 5,300-5,000 cal yrs BP in Osaka Bay. Therefore, the age and paleo-water depth of the maximum sea level estimated in our study, correspond well with the results from the depositional curve of OB-1(B in Fig. 8) , and to the sea-level curve on the Osaka Plain (A in Fig. 8 ). Vertical changes in the structure and composition of ostracode assemblages at OB-2 are similar to those at OB-1. For example, the number of open water species increases upwards and reaches its maximum at sample number 106 (Fig. 6) .
The boundary between biofacies DS and DM (ca. 2,000-1,600 cal yrs BP in OB-1) is situated between the horizon of the last deposition of sand derived through the Akashi Strait (event ®5) in Fig. 8 ) and the starting horizon of intense deposition of flood clay from the Yodo River at the eastern margin of Osaka Bay (event (6) in Fig. 8 ). Such sand-dwellers as A. spinifera s. l., Trachyleberis sp. and Schizocythere spp. decrease in this interval, suggesting a decrease in tidal currents from the Akashi Strait. Both "form A" and "form M" of B . bisanensis increase in biof aaies DM. A decrease in species number from the upper biofacies DS to DM also suggests that depositional environments changed, becoming enclosed organic matter-rich bays with time.
The extent of tidal currents flowing from the Akashi Strait and that of the inflow of flood clay from the Yodo River have influenced the composition and structure of ostracode assemblages in Osaka Bay off Kobe.
VI. Brief comments on the distributional pattern of Bicornucythere
One of the representative species inhabiting Japanese enclosed muddy bays is B. bisanensis (Ikeya and Shiozaki, 1993) . Ishizaki (1972) first recognized a size variation in Japanese B. bisanensis and assumed that the difference of valve size was due to the mode of reproduction. Abe and Choe (1988) and Abe (1988) distinguished four different forms ("forms A", "M", "P" and "G") within the eastern Asia n B.
bisanensis populations on the basis of carapace size and shape. Of these, "form A" and "form M" have been identified in Japan (Fig. 3) . "Form A" has a larger and thicker carapace than "form M" in the corresponding juvenile and adult stages. "Form A" has been reported widely from Japanese enclosed bays. Its fossil record suggests it is the oldest of the four forms, extending into the Pliocene in western Japan (Abe, 1988) . Only three reports have so far been published on the distribution of "form M" from Japan (Ishizaki, 1968; Iwasaki, 1992; Yasuhara et al., 1999a) . Only "form M" is extant in Uranouchi Bay in southern Shikoku, which faces the Pacific Ocean (Ishizaki, 1968; Abe, 1988) . Iwasaki (1992) found that "form M" predominates over "form A" in the shallower areas of contemporary Ariake Bay off Shirakawa, western Kyushu and in the lower-and uppermost samples from Holocene bore hole cores in the Kumamoto Plain near Ariake Bay. Conversely, Yasuhara et al. (1999a) reported that both forms are abundant in Osaka Bay at water depths of 8.8-37.2m.
They did not recognize a trend comparable in distribution to that reported in Ariake Bay. "Form M" has so far been reported from enclosed bays in western Japan.
We investigated temporal changes in individual numbers of both "form A" and "form M" of B. bisanensis from a Holocene bore hole core at Kitatsumori in the Osaka Plain (34°38'49"N, 135°29'09"E) to correlate with those from off Kobe (Table 2 ). This core is the same as that used by Miyahara et al. (1999) . Table 2 gives the age, in calendar years before the present, Table 2 Sample horizon, radiocarbon age (calender yrs BP), sample weight (g) and individual number of "form A" and "form M" of Bicornucythere bisanensis from Kitatsumori Radiocarbon ages were estimated from depositional curve of Miyahara et al. (1999) .
of all ostracode-bearing samples from Kitatsumori as calculated on the basis of the depositional curve constructed by Miyahara et al. (1999) . Specimens from samples in OB-1 older than ca. 8, 350 cal yrs BP are all "form M" (Fig. 7) . All specimens in biofacies BM and SM in OB-2 are also "form M" except for one juvenile from sample number 236 (Fig. 6) . Furthermore, until ca. 8,310 cal yrs BP, only "form M" was present at Kitatsumori (Table 2 ). "Form A" first occurred in the period between 8,310-8,130 cal yrs BP in Kitatsumori and between 8, 020 in OB-1 off Kobe, respectively. "Form A" subsequently dominated over "form M" in both Kitatsumori and off Kobe. After ca. 1,600-1,500 cal yrs BP, the relative abundance of "form M" increased again. Only "form M" was present after 1,300 cal yrs BP in Kitatsumori. Yasuhara et al. (1999b) also reported similar temporal changes of both forms from a Holocene bore hole core in Sakai City in the Osaka Plain. According to these authors, "form A" was first occurred around 7 ,132±68 14C yrs BP . Whereas "form M" was present from around 1,079±6814C yrs BP after which time it predominated over "form A". We have drawn certain conclusions on the migration of these forms of Bicornucythere in Osaka Bay on the basis of the above-mentioned observations. "Form M" first invaded Osaka Bay from the Kitan Strait, following the invasion of S. quadriaculeata during an early transgression, when the Akashi Strait was not yet established. The presence of one juvenile specimen of "form A" in the upper part of the LM facies in OB-2, however, suggests that "form A" was already living in Osaka Bay around the opening of the Akashi Strait. As the increase in relative sea level accelerated around ca. 8,000 cal yrs BP (Fig. 8) , water depth increased rapidly in Osaka Bay. Therefore, "form A" invaded around Kobe and Kitatsumori.
Inland areas were subsequently inundated with seawater. One of the reasons for the absence or scarcity of "form M" in Kitatsumori, Sakai City and off Kobe, during the time interval between ca. 8,000 and 1,600 cal yrs BP, may be that "form M" migrated to interior bays such as Kawachi Bay to the east of Kitatsumori.
After ca. 2,000-1,600 cal yrs BP, these interior bays disappeared and "form M" returned to Kitatsumori and Kobe. Both forms occur widely in the present Osaka Bay in equal proportions (Yasuhara at al., 1999a) .
VII. Conclusions
1. An enclosed inner brackish bay existed off Kobe during the early Holocene transgression.
2. The Akashi Strait opened at ca. 9,700 cal yrs BP and inner to middle, enclosed shallow muddy bay species increased.
3. The number of individual of sanddwellers increased rapidly at ca. 8,000 cal yns BP, when the Bisan-Seto Strait opened. Osaka, Harima-nada and Mizushima-nada Bays were interconnected and the Seto-Inland Sea has been formed.
4. "Form M" of B. bisanensis (Abe and Choe, 1988) was dominant in Osaka Bay off Kobe before the opening of the Bisan-Seto Strait. "Form A" subsequently in vaded the region at ca. 8,350-8,000 cal yrs BP and outnumbered "form M" for several thousand years . "Form M" predominates over "form A" in the uppermost part of cores off Kobe and in the Osaka Plain.
5. The ostracode number, both of deep mudand sand-dwellers, reached its maximum at around 9.5-m core depth of OB-1, which accumulated at the time of maximum flooding (ca. 5,500 cal yrs BP).
6. Open marine sand-dwellers decreased after maximum flooding, suggesting a decrease in the influence of tidal currents through the Akashi Strait.
7. From ca. 1,600 to 1,100 cal yrs BP, organic matter-rich middle bay ostracodes again predominated throughout Osaka Bay off Kobe. This reflects a decrease in sandy sediment inflow from the Akashi Strait and an increased flood clay inflow from the Yodo River and other rivers.
